Ingestion of dried-bonito broth (dashi) facilitates PV-parvalbumin-immunoreactive neurons in the brain, and affects emotional behaviors in mice.
Emerging evidence suggests that traditional diets and nutrition have a significant impact on brain development, and could contribute to the promotion of mental health and prevention of psychiatric disorders in children and adolescents. Moreover, deficits in parvalbumin (PV)-immunoreactive and/or GABAergic neurons are closely associated with various psychiatric disorders in children and adolescents. To investigate the possible neural mechanisms of diet involvement in mental health, we analyzed the effects of dried-bonito dashi (Japanese fish broth) (DBD) on PV-immunoreactive neurons and emotional behaviors in young mice. Male mice after weaning were fed DBD for 60 days, and tested with a resident-intruder test for aggressiveness and a forced swimming test for depression-like symptoms. After the behavioral testing, PV-immunoreactive neurons in the brain were immunohistochemically analyzed. The results indicated that DBD intake decreased aggressiveness and depression-like symptoms, and increased the densities of PV-immunoreactive neurons in the medial prefrontal cortex (mPFC), amygdala, hippocampus, and superior colliculus. These behavioral changes were correlated with the densities of PV-immunoreactive neurons in the mPFC, amygdala, and hippocampus. However, subdiaphragmatic vagotomy did not affect the effects of DBD on emotional behaviors, although it nonspecifically decreased the densities of PV-immunoreactive neurons. The results suggest that DBD might modulate emotional behaviors by promoting PV-immunoreactive and/or GABAergic neuronal activity through parallel routes. The present results highlight a new mechanism for diet involvement in brain functions, and suggest that DBD might have therapeutic potential for the promotion of mental health.